Tacit Knowledge Contained in Construction Enterprise Documents  by Hoła, Bożena & Sawicki, Marek
 Procedia Engineering  85 ( 2014 )  231 – 239 
Available online at www.sciencedirect.com
1877-7058 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Diamond Congress Kft.
doi: 10.1016/j.proeng.2014.10.548 
ScienceDirect


&RUUHVSRQGLQJDXWKRU7HO
E-mail address:PVDZLFNL#SZUHGXSO
&UHDWLYH&RQVWUXFWLRQ&RQIHUHQFH&&
7DFLWNQRZOHGJHFRQWDLQHGLQFRQVWUXFWLRQHQWHUSULVHGRFXPHQWV
%RĪHQD+RáD0DUHN6DZLFNL
Wrocáaw University of Technology, Wrocáaw, Poland 
$EVWUDFW
7KLV SDSHU GHDOV ZLWK NQRZOHGJH PDQDJHPHQW LQ D FRQVWUXFWLRQ HQWHUSULVH $Q ,7 PRGHO RI WKH .QRZOHGJH0DS KDV EHHQ
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PHGLXPVL]HGFRQVWUXFWLRQHQWHUSULVHV LQ3RODQG7KHSURSRVHGPRGHOXVHV WKHSURFHVVDSSURDFKIRUPDQDJHPHQW
DQG LQFOXGHV SURFHVVHV FDUULHG RXW DW HQWHUSULVH OHYHO DQG LQ WKH ZLGHO\ FRQVLGHUHG LQYHVWPHQW SURFHVV LQ WKH
FRQVWUXFWLRQLQGXVWU\DQGDOVRWKHGRFXPHQWVDVVRFLDWHGZLWKWKHVHSURFHVVHV'XHWRWKLVDVVXPSWLRQWKHSURSRVHG
.QRZOHGJH0DSKDVXQLYHUVDOFKDUDFWHUDQGLWLVSRVVLEOHIRULWWREHDSSOLHGLQFRQVWUXFWLRQHQWHUSULVHVFRQGXFWLQJ
ERWKGHVLJQDQGH[HFXWLYHDFWLYLW\7KLVPRGHOZDVLPSOHPHQWHGLQFRQVWUXFWLRQHQWHUSULVHV
7KH DUWLFOH DOVR FRQWDLQV FRQFOXVLRQV IRUPXODWHG GXULQJ WKH SUDFWLFDO XVH RI WKH .QRZOHGJH0DS ZKLFK DUH
DVVRFLDWHGZLWKWKHIRUPDWLRQRIGRFXPHQWVIRUWKHSXUSRVHVRIFDUULHGRXWSURFHVVHV
0HWKRGRORJ\RIUHVHDUFK
7KHPHWKRGRORJ\RIUHVHDUFKFRQGXFWHGZLWKUHJDUGV WR WKHIRUPXODWLRQRI WKHPRGHO LVSUHVHQWHG LQ)LJXUH
5HVHDUFKZDVFDUULHGRXWLQWKUHHVWDJHV


)LJ6FKHPHRIUHVHDUFK
2.1. Stage 1 – Research carried out in enterprises 
7KHREMHFWLYHRI VWDJH ZDV WRREWDLQ LQIRUPDWLRQZKLFKZRXOGDOORZDVVXPSWLRQV WR EHPDGH UHJDUGLQJ WKH
IRUPXODWHGFRPSXWHUWRRO5HVHDUFKZDVFRQGXFWHGLQWZRSKDVHV
2.1.1. Phase 1  

2QWKHEDVLVRISUHOLPLQDU\VWXGLHVZKLFKZHUHFDUULHGRXWLQVHYHUDOFRQVWUXFWLRQHQWHUSULVHVZLWKWKHXVHRIWKH
GLUHFWLQWHUYLHZPHWKRGDUHVHDUFKTXHVWLRQQDLUHZDVIRUPXODWHGZKLFKLQFOXGHGTXHVWLRQVDERXWIRXUDUHDVUHODWHG
WR HQWHUSULVH DFWLYLW\ VXFK DV  JHQHUDO GDWD HJ ORFDWLRQ QXPEHU RI HPSOR\HHV  WKH VFRSH RI FRQGXFWHG
DFWLYLW\FRPSXWHUSURJUDPVXVHGSURFHVVHVLPSOHPHQWHGLQDOOVSKHUHVRIHQWHUSULVHDFWLYLW\

2Q WKHEDVLVRI FXUUHQW ODZVDQG UHJXODWLRQV DQG DOVR UHTXLUHPHQWV LQFOXGHG LQPDQDJHPHQW VWDQGDUGVRI ,62
 VHULHV D VHW RI SURFHVVHV ZDV GHILQHG 7KH WDVN IRU UHVSRQGHQWV ZDV WR PDUN SURFHVVHV RFFXUULQJ LQ DQ
HQWHUSULVHDQGWRDGGVXFKSURFHVVHVZKLFKZHUHQRWLQFOXGHGLQWKHTXHVWLRQQDLUHEXWVWLOOKDSSHQLQDQHQWHUSULVH
7KHTXHVWLRQQDLUHVXUYH\ZDVFDUULHGRXW LQDERXWFRQVWUXFWLRQHQWHUSULVHV%DVHGRQSUHOLPLQDU\ UHVHDUFK LW
ZDVIRXQGWKDW
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• /DUJHFRQVWUXFWLRQHQWHUSULVHVDUHHTXLSSHGZLWKVSHFLDOL]HGPDQDJHPHQWVXSSRUWV\VWHPVHJ(53,,FODVV
>@4XDOLW\PDQDJHPHQWV\VWHPVEDVHGRQWKHSURFHVVDSSURDFKZHUHLPSOHPHQWHGLQPRVWRIWKHODUJH
HQWHUSULVHV
• 7KHPDMRULW\RIVPDOODQGPHGLXPVL]HGFRQVWUXFWLRQHQWHUSULVHVLQ3RODQGKDYHQRW\HWLPSOHPHQWHGWKH
PDQDJHPHQWV\VWHPVEHFDXVHWKH\DUHYHU\H[SHQVLYHLQYHVWPHQWVDQGHQWUHSUHQHXUVFDQQRWDIIRUGWKHP
• 7KHPDMRULW\RIVPDOODQGPHGLXPVL]HGFRQVWUXFWLRQHQWHUSULVHVDUHRZQHGE\SHRSOHZKRSRVVHVVH[WHQVLYH
NQRZOHGJHLQWKHGHVLJQDQGWKHH[HFXWLRQRIFRQVWUXFWLRQREMHFWVEXWKDYHORZHUNQRZOHGJHLQEXVLQHVV
PDQDJHPHQWDQGLVVXHVUHODWHGWRWKLV,QFRQWUDVWWRODUJHHQWHUSULVHVPDQDJHPHQWVWDIIDUHRIWHQOLPLWHGWRRQH
RUDWWKHPRVWDIHZSHRSOH

2QWKHEDVLVRIWKHDERYHFRQFOXVLRQVWKHIROORZLQJDVVXPSWLRQVUHJDUGLQJWKHIRUPXODWHGPRGHOZHUHPDGH

• 7KHSURFHVVDSSURDFKWRPDQDJHPHQWZLOOEHFRQVLGHUHGLQWKHPRGHOZKLFKPHDQVWKDWDOOWKHW\SLFDOSURFHVVHV
RFFXUULQJLQWKHFRQVWUXFWLRQLQGXVWU\ZLOOEHLQFOXGHGLQLW
• 7KHPRGHOZLOOEHDSSOLFDEOHLQPDLQO\VPDOODQGPHGLXPVL]HGHQWHUSULVHVIRUZKLFKWKHUHLVDODFNRIVLPSOH
WRROVZKLFKVXSSRUWPDQDJHPHQW
• 7KHDGRSWHGVROXWLRQZLOOEHIOH[LEOHDQGZLOOHQDEOHUDSLGDGDSWDWLRQWRWKHGLIIHUHQWFDVHVRIFDUULHGRXW
EXVLQHVVDFWLYLW\
2.1.2. Phase 2  

,Q WKH VHFRQGSKDVH DXGLWV LQ VHOHFWHGFRPSDQLHV IURP WKH VHFWRURI VPDOO DQGPHGLXPVL]HG FRQVWUXFWLRQ
HQWHUSULVHVZHUHFDUULHGRXW5HVHDUFKZDVFRQGXFWHGE\DXWKRULVHGH[SHUWVLQWKHDUHDRILPSOHPHQWDWLRQRITXDOLW\
PDQDJHPHQWV\VWHPVDFFRUGLQJWR,627KHSXUSRVHRIDXGLWVZDVWKHLGHQWLILFDWLRQRIWKHRUJDQLVDWLRQDOVWDWH
RIFRQVWUXFWLRQHQWHUSULVHVDQGGHWDLOHGDQDO\VLVRIXVHGPDQDJHPHQWSURFHVVHVGXHWRWKHUHTXLUHPHQWVRI,62
VWDQGDUGV3ULRUWRWKHDXGLWDOLVWRIFRQWUROTXHVWLRQVIRUWKHTXHVWLRQQDLUHVXUYH\ZDVSUHSDUHGLQRUGHUWRYHULI\
NQRZOHGJH RI SURFHVVHV RFFXUULQJ LQ D FRQVWUXFWLRQ HQWHUSULVH %DVHG RQ WKH FRQGXFWHG UHVHDUFK LW ZDV IRXQG
DPRQJRWKHUWKLQJVWKDWWKHPDMRULW\RIVPDOODQGPHGLXPVL]HGHQWHUSULVHVGRQRWDSSO\DQ\TXDOLW\PDQDJHPHQW
V\VWHPV7KLV LVGXH WRD ODFNRINQRZOHGJHDERXW WKHSURFHVVDSSURDFK WRPDQDJHPHQW%\FRQGXFWLQJDXGLWV LQ
FRQVWUXFWLRQ HQWHUSULVHV SURFHVVHV ZLWK PHWKRGRORJLFDO UHVHUYDWLRQV UHODWHG WR WKH ZURQJ DSSOLFDWLRQ RI FXUUHQW
VWDQGDUGVDQGUHJXODWLRQVZHUHLGHQWLILHG
2.2. Stage 2 - Development of the Knowledge Map 
7KHSXUSRVHRIWKLVVWDJHZDVWRGHYHORSDPRGHORIWKH.QRZOHGJH0DS>@EDVHGRQLQIRUPDWLRQREWDLQHG
IURPWKHUHVHDUFKDQGDXGLWV.QRZOHGJHDUHDVDERXWDFRQVWUXFWLRQHQWHUSULVHUHODWHGWRSURFHVVPDQDJHPHQWZHUH
LGHQWLILHG7KHEDVLVIRUWKHFODVVLILFDWLRQRINQRZOHGJHZDVWKHIROORZLQJREVHUYDWLRQV(YHU\HQWHUSULVHLVDV\VWHP
H[LVWLQJLQDFHUWDLQHQYLURQPHQW7KHHQYLURQPHQWKDVDQLPSDFWRQFRQGXFWHGDFWLYLW\7KHUHVXOWRI WKHV\VWHP
RSHUDWLRQ DUH PDQXIDFWXULQJ VXSSRUW DQG PDQDJHPHQW SURFHVVHV ,Q RUGHU WR FRQGXFW SURFHVVHV WKH IROORZLQJ
DSSURSULDWHPDWHULDO UHVRXUFHV DUH QHFHVVDU\ SHRSOH WHFKQLFDOPHDQVZRUN LWHPV DQG DOVR LPPDWHULDO UHVRXUFHV
ZKLFKLQFOXGHWUDGHPDUNV LQYHQWLRQVDQGSDWHQWV 7KHNQRZOHGJHUHTXLUHGWRFDUU\RXWSURFHVVHV LVFRQWDLQHGLQ
WKHGRFXPHQWV5HFRUGVRI WKHFRQGXFWHGSURFHVVHVZKLFKDUH WKHHYLGHQFHRIXQGHUWDNHQGHFLVLRQVLQ WKHDUHDRI
HQWHUSULVHPDQDJHPHQWDUHPDGHGXULQJWKHFRXUVHRISURFHVVHV9DULRXVW\SHVRIKD]DUGVDQGULVNVDUHFRQQHFWHGWR
WKH H[HFXWLRQ RI FRQVWUXFWLRQ ZRUNV 9HU\ LPSRUWDQW IRU WKH DSSURSULDWH IXQFWLRQLQJ DQG GHYHORSPHQW RI DQ
HQWHUSULVHLVDQDVVHVVPHQWRIWKHFDUULHGRXWSURFHVVHVHPSOR\HGSHRSOHFRRSHUDWLQJFRPSDQLHVDQGLPSOHPHQWHG
SURMHFWV 7KH UHVXOWV RI WKHVH HYDOXDWLRQV KDYH DQ LPSDFW RQ XQGHUWDNHQ GHYHORSPHQW GHFLVLRQV UHJDUGLQJ WKH
LPSOHPHQWDWLRQ RI LQQRYDWLRQV DQG LQLWLDWLRQ RI RUJDQL]DWLRQDO FKDQJHV $ VWUHDP RI WKHVH FKDQJHV FUHDWHV QHZ
NQRZOHGJHLQDQHQWHUSULVH,GHQWLILHGDUHDVRINQRZOHGJHDUHLQFOXGHGLQWKH.QRZOHGJH0DS
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2.3. Stage 3 – Implementation and validation of the model in enterprises. 
7KH.QRZOHGJH0DSZDV LPSOHPHQWHG LQ WZRFRQVWUXFWLRQHQWHUSULVHVQDPHO\ LQ H[HFXWLYHHQWHUSULVH$DQG
SURMHFWHQWHUSULVH%(QWHUSULVH$FRQGXFWVDFWLYLWLHVZKLFKFRQVLVWRIFRQVWUXFWLQJQHZEXLOGLQJVDQG UHQRYDWLQJ
H[LVWLQJRQHV(FRQRPLFDFWLYLW\LVFDUULHGRXWLQWKHDUHDRIWKHZKROHFRXQWU\EXWPRVWSURMHFWVDUHFDUULHGRXWLQ
/RZHU6LOHVLD(QWHUSULVH%SHUIRUPVFRPSUHKHQVLYHSURMHFWGRFXPHQWDWLRQVLQWKHILHOGRIWUDQVSRUWFRQVWUXFWLRQ
3URMHFW GRFXPHQWDWLRQV DUH SUHSDUHG LQ DOO SRVVLEOH VWDJHV ,Q DGGLWLRQ WR WKH GHVLJQ ZRUN WKH HQWHUSULVH DOVR
SHUIRUPVVXUYH\LQJDQGJHRWHFKQLFDOZRUNVVWXGLHVLQWKHILHOGRIHQYLURQPHQWDOSURWHFWLRQVWXG\ZRUNVHFRQRPLF
DQDO\VLVWHQGHUGRFXPHQWDWLRQDQGRWKHUVSHFLDOL]HGHODERUDWLRQV
.QRZOHGJH0DSVWUXFWXUH
.QRZOHGJH 0DS VRIWZDUH LV EDVHG RQ WKH FRPELQDWLRQ RI WKH NQRZOHGJH PDQDJHPHQW LGHD DQG WKH SURFHVV
DSSURDFKWRPDQDJHPHQW7KH.QRZOHGJH0DSVWUXFWXUHFRQVLVWVRIVHYHQPDLQGRPDLQVRINQRZOHGJHUHODWLQJWR
DQHQWHUSULVHUHIHUUHGWRDVSystem and environmentAssets and resourcesProcessesDocumentsCompleted and 
ongoing projectsAnalysis and correctionDQG Lessons learned(DFKRIWKHGRPDLQVKDYHEHHQGLYLGHGLQWRWKUHH
NQRZOHGJH FRPSRQHQWV 7KH VWUXFWXUH RI WKH .QRZOHGJH 0DS DQG WKH GHYHORSPHQW RI WKH ILHOG 3URFHVVHV DQG
'RFXPHQWVLVSUHVHQWHGLQ)LJXUH>@


)LJ6FKHPHRI.QRZOHGJH0DSVWUXFWXUHZLWKWKHGHYHORSPHQWRIVHOHFWHGLWHPV
7KHILUVWGRPDLQRINQRZOHGJHGHILQHGDV6\VWHPDQG6XUURXQGLQJVLVXVHGWRLGHQWLI\DFRQVWUXFWLRQFRPSDQ\
DQG LWV EXVLQHVV HQYLURQPHQW  7KLV GRPDLQ FRQWDLQV NQRZOHGJH DERXW WKH ILHOG RI EXVLQHVV DFWLYLW\ WKH
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RUJDQL]DWLRQDO VWUXFWXUH RI WKH FRPSDQ\ JRYHUQPHQW GHSDUWPHQWV DQG RUJDQL]DWLRQV ZLWK ZKRP FRRSHUDWLRQ LV
HLWKHUUHTXLUHGE\DSSOLFDEOHODZVDQGUHJXODWLRQVRUE\WKHQDWXUHRIEXVLQHVVRUWHFKQRORJ\HPSOR\HG
7KH VHFRQG GRPDLQ RI NQRZOHGJH FRQWDLQV LQIRUPDWLRQ DERXW DVVHWV DQG UHVRXUFHV DW WKH GLVSRVDO RI D
FRQVWUXFWLRQFRPSDQ\7KLVGRPDLQLVXVHGWRLGHQWLI\WKHWDQJLEOHDQGLQWDQJLEOHUHVRXUFHVRIWKHFRPSDQ\7KH
WDQJLEOHUHVRXUFHV LQFOXGHSHUVRQQHORZQHGHTXLSPHQWDQGWRROVDVZHOODVUHDOHVWDWH 7KHLQWDQJLEOHUHVRXUFHV
LQFOXGHLQWHOOHFWXDOSURSHUW\VXFKDVWUDGHVHFUHWVSDWHQWVWUDGHPDUNVDQGFRS\ULJKWV

7KH GRPDLQ SURFHVVHV FRQVLVW RI WKH DSSOLFDEOH SURFHVVHV LGHQWLILHG IURP WKH FRPSOHWHG VXUYH\V RI WKH
FRQVWUXFWLRQ FRPSDQLHV  7KLV VHW RI SURFHVVHV LV GLYLGHG LQWR WKUHH VXEVHWV LH PDLQ SURFHVVHV VXSSRUWLQJ
SURFHVVHV DQGPDQDJHPHQW SURFHVVHV 7KHPDLQ SURFHVVHV LQFOXGH DOO WKH SURFHVVHV RFFXUULQJ LQ D FRQVWUXFWLRQ
SURMHFW 7KHVXSSRUWLQJSURFHVVHVDUHUHODWHG WR WKHVXSSRUWIXQFWLRQVZLWKUHVSHFW WR WKHFRQGXFWRIFRQVWUXFWLRQ
DFWLYLW\HJWUDQVSRUWSXUFKDVLQJRIPDWHULDOVDQGWHVWLQJRIVWUXFWXUDOFRPSRQHQWV0DQDJHPHQWSURFHVVHVRFFXU
LQHDFKFRQVWUXFWLRQFRPSDQ\UHJDUGOHVVRIWKHW\SHRILWVFRQVWUXFWLRQLQGXVWU\VHJPHQWRUDFWLYLW\7KH\LQFOXGH
SHUVRQQHOILQDQFHDQGULVNPDQDJHPHQW7KHHODERUDWLRQRILQGLYLGXDOSURFHVVSURFHGXUHVIROORZVWKHUHTXLUHPHQWV
RIWKH31(1,62³4XDOLW\0DQDJHPHQW6\VWHPV±5HTXLUHPHQWV´VWDQGDUG

7KH ³'RFXPHQWV´ GRPDLQ RI NQRZOHGJH ZDV GLYLGHG LQWR WKUHH VXEVHWV 7KH ILUVW LV IRUPHG E\ WKH LQWHUQDO
GRFXPHQWVFUHDWHGZLWKLQDFRQVWUXFWLRQFRPSDQ\DQGLQFOXGHVZRUNRUGHUVDQGLQVWUXFWLRQVGDLO\UHSRUWVPHHWLQJ
PLQXWHVDQGRWKHUVXSSRUWLQJGRFXPHQWDWLRQ7KHVHFRQGVXEVHWFRQWDLQVH[WHUQDOGRFXPHQWVUHTXLUHGE\ODZVDQG
UHJXODWLRQV VXFK DV OHJDO DFWV DQG GHFUHHV GHVLJQ FRGHV DQG DSSOLFDEOH VWDQGDUGV 7KH WKLUG VXEVHW ³&RQWURO RI
GRFXPHQWV´ VSHFLILHV WKH SHRSOH UHVSRQVLEOH IRU FUHDWLQJ VXSHUYLVLQJ DQG DSSURYLQJ WKH GRFXPHQWV DV ZHOO DV
VWRUDJHRIWKHGRFXPHQWV,QWKLVGRPDLQRINQRZOHGJHDXVHURIWKH.QRZOHGJH0DSZLOODOVRILQGWKHIRUPVDQG
IRUPDWVRIWKHW\SLFDOGRFXPHQWVIRXQGLQDFRQVWUXFWLRQFRPSDQ\DVZHOODVK\SHUOLQNVWRWKHZHEVLWHVIURPZKHUH
FXUUHQWDSSOLFDEOHODZVDQGIRUPVFDQEHGRZQORDGHG

7KH³&RPSOHWHGDQG2QJRLQJ3URMHFWV´GRPDLQRINQRZOHGJHIHDWXUHVDG\QDPLFFKDUDFWHURI WKH.QRZOHGJH
0DS ,Q WKLV GRPDLQ WKH XVHUZLOO ILQG LQIRUPDWLRQ DERXW WKH FRPSOHWHG SURMHFWV RU RQJRLQJ VLWHZRUN RU DERXW
SURMHFWVVWLOOLQWKHSODQQLQJRUGHVLJQSKDVHV8VLQJWKHTXHVWLRQVFRQWDLQHGLQWKH³'HILQHG7DVNV´VXEVHWWKHXVHU
FDQJURXSWKHSURFHVVHVIRUHDFKFRQVWUXFWLRQSURMHFWRILQWHUHVW$VHWRISURFHVVHVUHODWHGWRDVSHFLILFFRQWUDFWFDQ
EHGHULYHGIURPWKHSURFHVVJURXSLQJ7KHUHTXLUHGGRFXPHQWVDQGWKHUDQJHRISHUVRQQHOUHVSRQVLELOLWLHVLQYROYHG
LQDSURMHFWDUHDXWRPDWLFDOO\JHQHUDWHGWRJHWKHUZLWKWKHSURFHVV

7KHIROORZLQJFRPSRQHQWVDUHLQFOXGHGLQWKH³$QDO\VHVDQG&RUUHFWLRQV´GRPDLQRINQRZOHGJHDVVHVVPHQWRI
SURFHVVHV VWDIIDQGVXSSOLHUVDVZHOODVFRPSODLQWV IURP LQWHUQDODQGH[WHUQDOFXVWRPHUV WRJHWKHUZLWKFRUUHFWLYH
DFWLRQV WDNHQ 7KH HOHPHQW ODEHOHG ³$VVHVVPHQWV´ LQFOXGHV WKH PHWKRGRORJ\ RI DVVHVVPHQWV RI WKH FRPSOHWHG
SURFHVVHV DV ZHOO DV RI WKH SURMHFW SHUVRQQHO DQG VXSSOLHUV  ,QIRUPDWLRQ FRQFHUQLQJ ORGJHG FRPSODLQWV ZKLFK
IRUPV WKH EDVLV IRU UHYLVLRQV LQ VHUYLFH TXDOLW\ DQG EXVLQHVV PDQDJHPHQW LV YHU\ LPSRUWDQW IRU WKH SURSHU
IXQFWLRQLQJRIDFRQVWUXFWLRQFRPSDQ\LQDFRPSHWLWLYHPDUNHW

7KH ODVWEXWHTXDOO\ LPSRUWDQWGRPDLQRINQRZOHGJHGHWDLOHG LQDNQRZOHGJHPDSFRQFHUQV³OHVVRQV OHDUQHG´
7KH /HVVRQV /HDUQHG GRPDLQ UHFRUGV EXVLQHVV SURFHVV LPSURYHPHQWV UHVXOWLQJ IURP WKH FRPSOHWLRQ RI D
FRQVWUXFWLRQ SURMHFW LQGLYLGXDO DQG FROOHFWLYH H[SHULHQFH  LPSOHPHQWDWLRQ RI HPSOR\HHV¶ LGHDV DSSOLFDWLRQV RI
SURGXFW RU SURFHVV LPSURYHPHQWV  DQG RWKHU LQQRYDWLRQV DQG FKDQJHV UHVXOWLQJ IURP WKHP  2Q WKH EDVLV RI
LQIRUPDWLRQ DYDLODEOH LW LV SRVVLEOH WR IRUPXODWH FRQFOXVLRQV DQG SUHGLFWLRQV $V ORQJ DV LQIRUPDWLRQ KDV D
GHVFULSWLYHDQGKLVWRULFDOFKDUDFWHUNQRZOHGJHFRQFHUQVIXWXUHHYHQWV,WFDQEHFRQFOXGHGWKDWLGHQWLILFDWLRQDQG
UHFRUGLQJRIWKH/HVVRQV/HDUQHGFRQWHQWVLQQRYDWLRQVDQGFKDQJHVLVDFRQGLWLRQIRUWKHH[LVWHQFHRIDNQRZOHGJH
PDQDJHPHQWV\VWHP7KLVFRQGLWLRQFDQEHVDWLVILHGE\WKHSURSRVHG.QRZOHGJH0DS
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,GHQWLILFDWLRQRIWDFLWNQRZOHGJHFRQWDLQHGLQGRFXPHQWV
7KHELQGLQJLQ3ROLVKIRUPDOOHJDOSURFHGXUHVFRQQHFWHGZLWKWKHRSHUDWLRQVRIFRQVWUXFWLRQHQWHUSULVHVUHTXLUHV
DYHU\ ODUJHQXPEHURIGRFXPHQWV WREHSURGXFHG DQG DSSURYHG'HSHQGLQJRQ WKHNLQG DQG VL]HRISURMHFW WKH
SUHSDUDWLRQRIGRFXPHQWDWLRQUHTXLUHVGLIIHUHQWDPRXQWVRIWLPHWKHLQYROYHPHQWRISURSHUHQWLWLHVSXEOLFRIILFHV
DQGRWKHUHQWHUSULVHVDQGWKHDSSURYDORULVVXDQFHRISURSHUDGPLQLVWUDWLYHGHFLVLRQV6RPHRIWKHGRFXPHQWVFDQ
EH SURGXFHG LQGHSHQGHQWO\ RI WKH RWKHU GRFXPHQWV UHTXLUHG E\ WKH SURMHFW PDQDJHPHQW SURFHVV ZKHUHDV WKH
SURGXFWLRQ RI RWKHU GRFXPHQWV LV FRQWLQJHQW RQ SULRU DSSURYDOV DQG RQ WKH GRFXPHQWV RFFXUULQJ DW WKH SUHYLRXV
VWDJHLQWKHSURMHFWLPSOHPHQWDWLRQSURFHVV

7KH'RFXPHQWVGRPDLQFRQWDLQVVSHFLPHQGRFXPHQWVFRQQHFWHGZLWKWKHSURFHVVHVLGHQWLILHGLQWKHFRQVWUXFWLRQ
HQWHUSULVHV7KHEDVHRIVSHFLPHQVDQGWHPSODWHVZDVFUHDWHGDIWHUWKHDQDO\VLVRIRYHUGRFXPHQWVFROOHFWHGLQ
WKHFRXUVHRIDXGLWVFRQGXFWHGLQFRQVWUXFWLRQHQWHUSULVHV8OWLPDWHO\WKHGDWDEDVHFRQWDLQVGRFXPHQWVZLWKD
XQLILHGQRPHQFODWXUH6LQFHWKHOLVWRIGRFXPHQWVLVQRWFORVHGQHZGRFXPHQWVFDQEHDGGHGDVQHZSURFHVVHVDUH
LQWURGXFHGLQWKHHQWHUSULVH

$SUHOLPLQDU\DQDO\VLVRIWKHGRFXPHQWVKDVVKRZQWKDWWKH\FRQWDLQDORWRILQIRUPDWLRQZKLFKFDQEHH[SORLWHG
LQ WKH PDQDJHPHQW RI FRQVWUXFWLRQ HQWHUSULVHV ,QIRUPDWLRQ FRQFHUQLQJ FRQVWUXFWLRQ SURFHVVHV DV ZHOO DV
PDQDJHPHQWDQGDX[LOLDU\SURFHVVHVFDQEHDFTXLUHGIURPWKHGRFXPHQWV
4.1. Recurrence of a document in enterprise activity 
7KH DQDO\VLV KDV VKRZQ WKDW GRFXPHQWV SURGXFHG IRU WKH QHHGV RI HQWHUSULVH DFWLYLW\ DUH FKDUDFWHUL]HG E\
GLIIHUHQW UHFXUUHQFH 7KHUHIRUH HVSHFLDOO\ LQ WKH FDVH RI KLJKO\ UHFXUUHQW GRFXPHQWV DQ HIILFLHQW V\VWHP RI
SURGXFLQJDQGUHFRUGLQJGRFXPHQWVDQGSURFHVVLQJWKHLQIRUPDWLRQFRQWDLQHGLQWKHPSOD\VDYLWDOUROH7KHQXPEHU
RI YLVLWV WR WKH SDJH FRQWDLQLQJ D JLYHQ GRFXPHQW FDQ EH DGRSWHG DV WKH FULWHULRQ RI GRFXPHQW LPSRUWDQFH 7KH
LPSRUWDQFHRIWKHLQIRUPDWLRQUHFRUGHGLQGRFXPHQWVDQGLWVXVHWRSURGXFHRWKHUHQWHUSULVHGRFXPHQWVVKRXOGEH
WKHEDVLVIRUGHYHORSLQJDPRGHOVHWRILQIRUPDWLRQHVVHQWLDOIRUHQWHUSULVHDFWLYLW\
4.2. Time needed to produce a document 
$ IDFWRU ZKLFK KDV D EHDULQJ RQ HQWHUSULVH PDQDJHPHQW HIILFLHQF\ LV WKH WLPH RI H[HFXWLRQ RI SDUWLFXODU
RSHUDWLRQV:HOO SUHSDUHG VSHFLPHQV DQG WHPSODWHV IDFLOLWDWH WKH FUHDWLRQ RI UHFXUUHQW GRFXPHQWV DQG UHGXFH WKH
WLPHRI WKHLUSURGXFWLRQ'XH WR WKHXVHRI WHPSODWHVGRFXPHQWVZLOOEHSURGXFHGDXWRPDWLFDOO\GHFLVLRQ WDNLQJ
FRQQHFWHGZLWKWKHFUHDWLRQRIDGRFXPHQWZLOOEHPLQLPDODQGWKHQXPEHURIHUURUVZLOOGHFUHDVH$VDUHVXOWWKH
WLPHRISURGXFLQJDGRFXPHQWHVSHFLDOO\ZKHQQHZO\HPSOR\HGSHUVRQVDUHDVVLJQHGWKLVWDVNZLOOVKRUWHQ
4.3. Time of document circulation in the investment process 
2QWKHEDVLVRIWKHUHFRUGHGGRFXPHQWSURGXFWLRQWLPHVDQGWKHDGPLQLVWUDWLYHGHDGOLQHVVSHFLILHGLQWKH&RGHRI
$GPLQLVWUDWLYH3URFHGXUHIRURIILFLDOGRFXPHQWV WKLVSDUWRI WKHSURMHFWUHDOL]DWLRQF\FOH WLPHFDQEHGHWHUPLQHG
ZKLFK LV FRQQHFWHGZLWK WKH FUHDWLRQ DQG FLUFXODWLRQRI GRFXPHQWV EHWZHHQ WKH HQWLWLHV LQYROYHG LQ WKLV SURFHVV
2ZLQJ WR WKLV NQRZOHGJH WKH ZKROH LQYHVWPHQW SURFHVV DQG WKH SURFHVVHV VLWXDWHG RQ WKH FULWLFDO SDWK FDQ EH
PRQLWRUHGFRUUHFWLYHPHDVXUHVFDQEHWDNHQLQHPHUJHQF\VLWXDWLRQVDQGWKHQH[WSURMHFWVFDQEHSURSHUO\SODQQHG
XVLQJ WKH H[SHULHQFH JDLQHG 2Q WKH EDVLV RI WKH DFTXLUHG NQRZOHGJH WKH SURMHFW UHDOL]DWLRQ F\FOH WLPH FDQ EH
YHULILHGDQGUHIHUUHGWRWKHUHOHYDQWSURMHFWRZQHUUHTXLUHPHQWV7KLVSURFHGXUHVXSSRUWHGZLWKSURSHUGRFXPHQWV
PDNHVWKHFRPSDQ\ZKLFKRIIHUVLWVVHUYLFHVPRUHFUHGLEOH7KDQNVWRWKHDFTXLUHGNQRZOHGJHDQGVXSSRUWHGZLWK
ORQJVWDQGLQJ H[SHULHQFH PRGHO F\FOHV IRU SUHSDULQJ GLIIHUHQW NLQGV RI SURMHFWV LQ GLIIHUHQW PRGHO UHDOL]DWLRQ
FRQGLWLRQVFDQEHGHYHORSHG
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4.4. Knowledge in documents connected with processes 
'RFXPHQWV DUH LQYROYHG LQ DOO WKH SURFHVVHV LGHQWLILHG LQ HQWHUSULVH DFWLYLW\ $Q DQDO\VLV RI WKH GRFXPHQWV
RFFXUULQJLQUHVRXUFHPDQDJHPHQWSURFHVVHVKDVEHHQFDUULHGRXW$VUHJDUGVKXPDQUHVRXUFHVWKH.QRZOHGJH0DS
PRGHOFRQWDLQVGRFXPHQWVFRQQHFWHGZLWKWKHSDUWLFXODUHPSOR\HHVUHTXLUHGE\WKH/DERXU&RGHDQGRWKHU ODZV
LQIRUPLQJ DERXW KLVKHU HPSOR\PHQW FRXUVH RI HPSOR\PHQW DQG GLVPLVVDO RU UHVLJQDWLRQ 2Q WKH EDVLV RI WKH
FROOHFWHGGRFXPHQWVFRQFOXVLRQVFDQEHGUDZQFRQFHUQLQJWKHSURIHVVLRQDOGHYHORSPHQWRIDJLYHQHPSOR\HHDQG
WDNLQJLQWRDFFRXQW WKHLQIRUPDWLRQFRQWDLQHGLQ WKHUHFRUGVRI WKHSDUWLFXODUSURFHVVHV WKHUDQJHRIKLVKHUZRUN
DFWLYLWLHVDQGWKHWLPHRIHIIHFWLYHZRUNGXULQJDZRUNLQJVKLIWFDQDOVREHDVFHUWDLQHG

)URPDQDO\VLVRIWKHGRFXPHQWVFRQQHFWHGZLWKDOOHPSOR\HGSHUVRQQHOWKHIROORZLQJFRQFOXVLRQVRIVWDWLVWLFDO
QDWXUHFDQEHGUDZQWKHDJHEUDFNHWRIHPSOR\HHVWKHLUDYHUDJHDJHWKHPLQLPXPPD[LPXPDQGDYHUDJHOHQJWK
RIWKHLUVHUYLFHWKHFDXVHVRIWKHLUUHVLJQDWLRQVRUGLVPLVVDOVIURPZRUNWKHSURIHVVLRQDOSURILOHRIHPSOR\HHVWKH
WHQGHQFLHV LQ WKHLU SURIHVVLRQDO GHYHORSPHQW WKH QXPEHU RI HPSOR\HHV SHU IXOOWLPH MRE WKH QXPEHU RI SHUVRQV
LQMXUHGLQDFFLGHQWVDWZRUNWKHQXPEHURISHUVRQVZRUNLQJLQRFFXSDWLRQDOKD]DUGFRQGLWLRQVDQGWUHQGVLQZRUN
VDIHW\

$VUHJDUGVSK\VLFDOPHDQVWKH.QRZOHGJH0DSFRQWDLQVWKHIROORZLQJGRFXPHQWVWKHELOORIVDOHWKHRSHUDWLRQ
DQGPDLQWHQDQFHPDQXDOVWKHXVHU¶VPDQXDOVWKHUHVXOWVRIWHFKQLFDOWHVWVDQGLQIRUPDWLRQRQWKHFXUUHQWFRQGLWLRQ
RI D UHVRXUFH )URP WKH GRFXPHQWV WKH VSHFLILFDWLRQV RI WKH HTXLSPHQW SDUN DQG WKH WHFKQLFDO FRQGLWLRQ RI WKH
HTXLSPHQWFDQEHDVFHUWDLQHG&RPELQLQJWKLVLQIRUPDWLRQZLWKWKHGDWDFRQWDLQHGLQWKHCompleted and Ongoing 
ProjectsGRPDLQWKHFXUUHQWORFDWLRQRIDSLHFHRIHTXLSPHQWDQGLWVRSHUDWLQJFRVWVFDQEHGHWHUPLQHGDQGZKHQ
WKHFRQVWUXFWLRQVHDVRQLVRYHUWKHUHVRXUFHVFDQEHHYDOXDWHGZLWKUHJDUGVWRWKHGHJUHHRIWKHLUXWLOL]DWLRQWKHLU
FRVWHIIHFWLYHQHVVDQGDOVRWKHLUVDOHRUUHSODFHPHQWZLWKQHZHTXLSPHQW

7KHNQRZOHGJHFRQFHUQLQJRZQHG UHVRXUFHV LV DOVRDQ LPSRUWDQW UHVRXUFHH[SORLWHG LQ WKHSUHSDUDWLRQRIQHZ
SURMHFWV$QDVVHVVPHQWRIWKHHQWHUSULVHUHVRXUFHVIRUWKHQHHGVRIDQHZRUGHUHQDEOHVSURSHUGHFLVLRQVWREHPDGH
RQDGGLQJ WKHPLVVLQJHTXLSPHQW WR WKHHTXLSPHQWSDUNDQGJHWWLQJ ULGRIXQQHFHVVDU\RU LQHIIHFWLYHHTXLSPHQW
ZKLFKZLOOJOREDOO\FRQWULEXWHWRDUHGXFWLRQLQWKHFRPSDQ\¶VRSHUDWLQJFRVWVDQGZLOOLPSURYHLWVSURILWDELOLW\
.QRZOHGJHLQGRFXPHQWVFUHDWHGLQ.QRZOHGJH0DSVRIWZDUH
7KHDLPRIEXLOGLQJWKH.QRZOHGJH0DSPRGHOZDVWRREWDLQDWRROZKLFKDLGVWKHPDQDJHPHQWSURFHVVHVLQDQ
HQWHUSULVH 8VLQJ WKH .QRZOHGJH 0DS VRIWZDUH GRFXPHQWV GHVFULELQJ WKH G\QDPLF VWDWHV RI DQ HQWHUSULVH¶V
SDUWLFXODUFRPSRQHQWVDQGV\VWHPVFDQEHFUHDWHGRQWKHEDVLVRIZKLFKORQJWHUPKLVWRULHVRIWKHFKDQJHVFDQEH
SURGXFHG7KHGRFXPHQWVGHVFULELQJWKHSDUWLFXODUVWDWHVRIDQHQWHUSULVH¶VFRPSRQHQWVLQFOXGHUHSRUWVFRQWDLQLQJ
HYDOXDWLRQVRISURFHVVHVHPSOR\HHVVXSSOLHUVDQGVXEFRQWUDFWRUVOLVWVRIGRFXPHQWVUHVRXUFHVDQGDOVRFRPSOHWHG
RU RQJRLQJ SURFHVVHV HWF 2Q WKH EDVLV RI WKHVH UHFRUGV ORQJWHUP KLVWRULHV RI FKDQJHV FDQ EH SURGXFHG
GHYHORSPHQWWUHQGVLQDJLYHQDUHDRIHQWHUSULVHDFWLYLW\FDQEHDQDO\VHGDQGFRQFOXVLRQVFRQFHUQLQJSUHYHQWLYHDQG
FRUUHFWLYHPHDVXUHVFDQEHPDGH

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
)LJ(YDOXDWLRQFKDQJHKLVWRU\RIDSXUFKDVLQJPDWHULDOSURFHVV
&RQFOXVLRQV
$QHIILFLHQWGRFXPHQWPDQDJHPHQWV\VWHPLVDQHVVHQWLDOFRPSRQHQWRIWKHFRQVWUXFWLRQHQWHUSULVHPDQDJHPHQW
V\VWHP>@'RFXPHQWVFUHDWHGIRU WKHQHHGVRIHQWHUSULVHDFWLYLW\FRQWDLQNQRZOHGJHZKLFKFDQEHH[SORLWHG LQ
PDQDJHPHQWSURFHVVHVWRLQFUHDVHDFRPSDQ\¶VSURGXFWLYLW\DQGFRPSHWLWLYHQHVVRQWKHFRQVWUXFWLRQPDUNHW>@
7KHIROORZLQJFRQFOXVLRQVHPHUJHIURPWKHVWXGLHVDQGDQDO\VHVRIWKHGRFXPHQWVFRQWDLQHGLQWKH.QRZOHGJH0DS
PRGHOFDUULHGRXWDVWKHPRGHOZDVEHLQJLPSOHPHQWHGLQDFRQVWUXFWLRQHQWHUSULVH

• ,QRUGHUWRLPSURYHDFRPSDQ\¶VPDQDJHPHQWV\VWHPDQGDFKLHYHEHWWHUHFRQRPLFSHUIRUPDQFHLWLVHVVHQWLDOWR
SURSHUO\FROOHFWUHFRUGDQGSURFHVVWKHSRVVHVVHGLQIRUPDWLRQ>@7KHDFTXLUHGGDWDFDQEHKHOSIXOLQWKH
FUHDWLRQRIVLPLODUGRFXPHQWVIRUIXWXUHSURMHFWVZKLFKFDQFRQWULEXWHWRDVLJQLILFDQWUHGXFWLRQLQWKHWLPH
QHHGHGWRSUHSDUHWKHPDQGLQWKHFRVWVLQYROYHG
• $VSHFLDOO\GHYHORSHGFRGLILFDWLRQV\VWHPQHHGVWREHXVHGWRGHVFULEHSDUWLFXODUGRFXPHQWVLQRUGHUWRILOWHUWKH
VHDUFKRIWKHH[LVWLQJVHWDFFRUGLQJWRGHILQHGFULWHULD>@
• 7KHGRFXPHQWVFUHDWHGIRUWKHQHHGVRIHQWHUSULVHDFWLYLW\DUHFKDUDFWHUL]HGE\GLIIHUHQWUHFXUUHQFH,QRUGHUWR
GHWHUPLQHWKHGHJUHHRIXWLOL]DWLRQRIWKHGRFXPHQWVLQDQHQWHUSULVHDFRXQWHURIGRFXPHQWKLWVDQGHGLWLQJWLPH
VKRXOGEHLQVWDOOHGLQWKH,7EDVHG.QRZOHGJH0DSPRGHOZKHUHE\DEDQNRIVWDWLVWLFDOLQIRUPDWLRQRQWKHUDQN
RIWKHSDUWLFXODUGRFXPHQWVFDQEHFUHDWHG
• 7KHDQDO\VHVKDYHDOVRVKRZQWKDWWKHTXDOLW\RIWKHSURGXFHGGRFXPHQWVKDVDEHDULQJRQVXFKLQYHVWPHQW
SURFHVVSDUDPHWHUVDVLPSOHPHQWDWLRQWLPHDQGFRVW,QRUGHUWRFUHDWHUHSURGXFLEOHGRFXPHQWVHGLWLQJ
IDFLOLWDWLQJWHPSODWHVVKRXOGEHXVHG2ZLQJWRWKLVWKHRSHUDWLRQVZLOOEHSHUIRUPHGDXWRPDWLFDOO\DQGWKH
QXPEHURIGHFLVLRQVUHODWLQJWRWKHFUHDWLRQRIDGRFXPHQWZLOOEHPLQLPDO$VDUHVXOWWKHUHZLOOEHIHZHUHUURUV
DQGWKHH[HFXWLRQWLPHZLOOEHVKRUWHUHVSHFLDOO\ZKHQQHZO\HPSOR\HGSHUVRQVSHUIRUPWKHVHRSHUDWLRQV>@
• %\LQWURGXFLQJGRFXPHQWSURGXFWLRQWLPHUHFRUGHUVLWZLOOEHFRPHSRVVLEOHWRFUHDWHDEDVHRIVWDQGDUGV7KH
DFTXLUHGNQRZOHGJHVXSSRUWHGZLWKORQJVWDQGLQJH[SHULHQFHDQGWKHFXUUHQWUHJXODWLRQVFRQWDLQHGLQWKH
%XLOGLQJ&RGHDQGWKH&RGHRI$GPLQLVWUDWLYH3URFHGXUHZLOOSURYLGHWKHEDVLVIRUGHYHORSLQJPRGHOSURMHFW
SUHSDUDWLRQF\FOHVIRUGLIIHUHQWPRGHOUHDOL]DWLRQVLWXDWLRQV
• 7KDQNVWRWKHGRFXPHQWUHODWHGLQIRUPDWLRQFRQWDLQHGLQWKHSURFHVVSURFHGXUHVDVHWRIGRFXPHQWVUHTXLUHGIRU
DQHZSURMHFWZLOOEHDEOHWREHTXLFNO\GHWHUPLQHG7KLVZLOOIDFLOLWDWHDQGDFFHOHUDWHWKHSUHSDUDWLRQRIWKH
GRFXPHQWDWLRQ
• )URPWKHDFFXPXODWHGNQRZOHGJHRQWKHFRPSOHWHGSURMHFWVWKHIROORZLQJFDQEHDVFHUWDLQHGWKHDFWXDOWLPHLW
WDNHVWRREWDLQSDUWLFXODUDGPLQLVWUDWLYHGHFLVLRQVWKHPRVWFRPPRQHUURUVLQWKHSUHSDUDWLRQRIGRFXPHQWDWLRQ
DQGDOVRWKHSHUVRQVSUHSDULQJYHULI\LQJDQGLVVXLQJSDUWLFXODUGHFLVLRQV7KLVNQRZOHGJHFDQEHKHOSIXOLQ
SUHSDULQJRIIHUVIRUIXWXUHSURMHFWV
• $VUHJDUGVWRDQHQWHUSULVH¶VKXPDQUHVRXUFHVIURPWKHFROOHFWHGGRFXPHQWVFRQFOXVLRQVFDQEHGUDZQDERXWWKH
SURIHVVLRQDOGHYHORSPHQWRIDJLYHQHPSOR\HHDQGWDNLQJLQWRDFFRXQWWKHLQIRUPDWLRQFRQWDLQHGLQWKHUHFRUGV
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RIWKHSDUWLFXODUSURFHVVHVWKHUDQJHRIKLVKHUZRUNDFWLYLWLHVDQGWKHWLPHRIHIIHFWLYHZRUNGXULQJDZRUNLQJ
VKLIWFDQEHDVFHUWDLQHG
• 2QWKHEDVLVRIWKHUHFRUGVORQJWHUPKLVWRULHVRIWKHFKDQJHVWDNLQJSODFHLQDQHQWHUSULVHFDQEHSURGXFHG
GHYHORSPHQWWUHQGVLQDJLYHQDUHDRIHQWHUSULVHDFWLYLW\FDQEHDQDO\VHGDQGFRQFOXVLRQVZKLFKKDYHDEHDULQJ
RQGHFLVLRQVFDQEHGUDZQ
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